Post-irradiation phosphorylation of structural maintenance chromosome 1 (SMC1) is independent of the Fanconi protein pathway.
To confirm the sensitivity of cells from patients with Fanconi anemia (FA) to ionizing radiation, and to determine whether the phosphorylation of structural maintenance chromosome 1 (SMC1) was associated with radiosensitivity, as it is in other DNA repair disorders. Using lymphoblastoid cell lines from FA patients before and after exposure to ionizing radiation, the colony survival assay, radioresistant DNA synthesis, and SMC1 phosphorylation were measured. FA lymphoblastoid cell lines that had been transfected with the wild-type FANC gene were used as controls. Cells from FA patients of six complementation groups were radiosensitive. Despite this, SMC1 phosphorylation was normal in each case; radioresistant DNA synthesis, a measure of S phase checkpoint integrity, was defective in FANCD2 lymphoblastoid cell lines and was corrected in FANCD2 + D2 cells. The data indicate that the FANC pathway proteins play a major role in the cellular responses to ionizing radiation, but not in SMC1 phosphorylation or in the S phase checkpoint of FANCD2-deficient cells. Thus, SMC1 activation is not a common denominator of radiosensitivity, as has been suggested by radiation responses of cells from ataxia-telangiectasia, Nijmegen breakage syndrome, or Mre11 deficiency patients.